Relatively little is known about the microstructure of cobalt-base alloys in dentistry. Manufacturers of dental cobalt-base alloys have published very little on this subject. No research has been conducted on the microstructure of the cobalt-base alloys used in dentistry. The need for research in this field is recognized, however, by both the manufacturers of the alloys and researchers in the dental field.
perature, varying mold temperature, and heat-treating of the alloys. Melting and casting of the metal were carried out by using an induction casting machine.* The temperature of the molten metal in each melt was checked by means -of an optical pyrometer.t
The following four conditions were studied:
1. Molten metal was heated to 2,600°F., then cast into a mold of 1,600°F., and then allowed to cool on the bench to room temperature.
2. Molten metal was heated to 2,6000 F., cast into a mold of 1,300°F., and benchcooled. 3 . Molten metal was heated to 2,8000 F., cast into a mold of 1,6000F., and benchcooled. 4 . As in condition 1, the metal was heated to 2,600' F., cast into the mold of 1,6000 F., and bench-cooled. The castings then were heat-treated by placing them in an oven of 1,600°F. for 1 hour and were then quenched in water.
After obtaining the physical properties of the cast specimens, one half of each specimen was imbedded in a plastic-type material for microstructure observations. In this way, the number of samples prepared for microstructure studies was equal to that for physical testing. Study of the microstructure at the fracture point rather than at any other point on the specimen was preferred. By under consideration may represent four distinct types: (1) carbides in the form of grain boundaries and continuous in nature, as shown in Figure 4 ; (2) carbides that are spherical and discontinuous like islands, as shown in Figure 5 ; (3) dark eutectoid areas which are present close to and along the grain boundaries, as shown in Figure 6 ; and (4) a large percentage of these eutectoid areas, which are lamellar in nature, as shown in Figure 7 . It was found that the presence or absence of any one of these four arrangements in the microstructure has a definite effect on the physical properties of the alloys. For example, Figure 8 is conditions used in this study. This structure appears more frequently in the specimens cast at lower temperatures. The micrographs of the specimens which were heat-treated showed larger eutectoid areas. These areas were lamellar in nature, as shown in Figure 10 . The presence of this type of structure shows lower elongation and yield strength, as is shown in another report.2
In this study it was found that, in order for the castings of this alloy to have higher elongation values, they not only should be sound and free from microporosity, but also their microstructure should be of a definite type. Spherical and discontinuous types of carbides which are free from eutectoid composition and microporosities possess greater ductility and elongation. Higher metal casting temperatures reult in such a microstructure. It is important, however, to note that as the metal casting temperature increases, Voal-40, No2. I the interphase reaction between the metal and the investment also increases. It should be remembered that the temperatures used in casting were 2,600', 2,800°, and 3,0000 F.
Castings of 2,600' F had the best surface; with 2,800°F., the metal was somewhat darker and less desirable. 
